Effect of amiloride on cell volume regulation in renal straight proximal tubules.
Amiloride has been shown to impair cell volume regulatory decrease in amphiuma red cells. The present study has been performed to test for the influence of amiloride on volume regulatory decrease and electrical properties in isolated perfused mouse straight proximal tubules. Replacement of 40 mmol/l NaCl with 80 mmol/l mannitol in bath perfusate does not appreciably affect the cell volume or the potential difference across the basolateral cell membrane. Reduction of osmolarity by omission of mannitol leads to cell swelling by 16.7 +/- 0.7% (n = 7), followed by volume regulatory decrease to 107.2 +/- 1.2% (n = 7) of original cell volume within 2 min. 1 mmol/l amiloride (but not 0.1 mmol/l amiloride) in the bath depolarizes the basolateral cell membrane from -63 +/- 1 mV (n = 24) by +16 +/- 1 mV (n = 16), decreases the apparent potassium transference number from 0.69 +/- 0.02 (n = 5) to 0.36 +/- 0.05 (n = 5), and significantly impairs volume regulatory decrease without appreciably modifying cell volume in isotonic solutions. 1 mmol/l amiloride in the luminal perfusate leads to a slight hyperpolarization of the basolateral cell membrane but does not interfere with volume regulatory decrease. Reduction of bath osmolarity depolarizes the basolateral cell membrane within 30 s by +7.8 +/- 0.8 mV (n = 18) in the absence and by +18 +/- 2 mV (n = 8) in the presence of amiloride. In the presence of reduced bath osmolarity and amiloride the potassium transference number amounts to 0.36 +/- 0.04 (n = 8). The hyperpolarization following luminal application of amiloride is most likely due to inhibition of luminal sodium channels, whereas bath amiloride depolarizes the basolateral cell membrane by reduction of basolateral potassium selectivity. As in amphiuma red cells amiloride impairs volume regulatory decrease in proximal straight renal tubules.